Introduction
Osteoarthritis (OA) is a chronic and progressive joint disease characterized by degeneration of joint cartilage, 1 which affects 9.6% of men and 18% of women aged over 60 years worldwide. 2 OA can affect single or multiple joints, causing pain of varying degrees, swelling, stiffness, restriction of movement, and in extreme cases even permanent disability, with corresponding impact on overall QoL and functionality. 1, 3 It can be caused by aging, genetic factors, joint misalignment, obesity, sex (ie, women are at greater risk), occupation, injury, loss of muscle strength, and the presence of comorbidities such as diabetes and metabolic disorders, 4 with the latter being implicated in Japanese patients with KOA. 3 Effective clinical management of KOA, comprising both pharmacological and non-pharmacological modalities, aims to relieve pain, maintain or improve joint function, and delay/ prevent disease progression. 5 Hence, patient satisfaction assessment is crucial to evaluate the effectiveness of treatment in KOA. Pain alleviation and treatment satisfaction with pharmacological, 6 non-pharmacological, 7 and surgical approaches 8 have been reported. Although treatment satisfaction outcomes for a particular modality conducted in Western countries should be extrapolated with caution to Japanese patients due to differences in the outcome measurement methods, outcomes after total knee arthroplasty (TKA) were found to be nearly similar across all the studies. [9] [10] [11] Predictive factors shown to be associated with TKA satisfaction were higher pre-operative Knee Society Score, 12 low body-fat percentage, 13 and greater pain and disability before surgery. 14 However, no studies have yet been conducted to investigate predictive factors of TSM. Elderly people aged 50 years and above often experience pain in multiple joints (median six joints), with knee pain due to KOA being the most common complaint. 15 Studies of KOA and its management currently focus on single sites of pain and do not account for KOA with additional painful sites affected. 16, 17 Recently, OARSI has acknowledged the complexity of the OA patient population with guidelines for non-surgical treatments stratified by KOA only vs multi-joint OA and presence of comorbidities (ie, patients with KOA only with no comorbidities, KOA only with comorbidities, multi-joint OA with no comorbidities, and multi-joint OA with comorbidities). 5 Despite guideline recommendations, studies comparing the outcomes and management strategies of people with KOA in Japan experiencing multiple sites of pain vs single sites are currently lacking. In order to address these knowledge gaps, this study aimed to evaluate TSM among Japanese respondents with only KOA (could be either one or both knees) and those with additional painful sites (KOA+), aligning with the OARSI guideline differentiation. This study also aimed to identify additional factors predictive of TSM and to describe the burden of illness associated with KOA vs KOA+. A web-based survey format was chosen in order to obtain a sizeable and relatively diverse (including geographically diverse) sample of Japanese patients with KOA, such that the results could be generalized to the broader population.
Patients and methods subjects
This cross-sectional, Internet-based, self-reported survey (fielded in March 2017) in Japan included respondents from the Japan National Health and Wellness Survey, as well as members of the Lightspeed Research patient panel. These respondents were sent e-mail invitations, and they were included only if they were 50 years old or older, self-reported a diagnosis of OA of at least one knee by a physician (among several irrelevant conditions, some of which served as exclusion criteria), reported more than 3 months of persistent OA pain, and currently received treatment for their OA pain with either prescription medications or over-the-counter pain treatment(s). Exclusion criteria were as follows: having rheumatoid arthritis or other inflammatory arthritis; history of surgical interventions for traumatic fractures; history of pyogenic knee arthritis; inherited or congenital musculoskeletal disorders; history of more than 3-month treatment or more than 1 day of hospitalization due to traffic accident; pain level higher than knee pain due to cancer; or self-reported history of paralysis, fibromyalgia, Alzheimer's Disease, dementia, or schizophrenia.
ethics approval and informed consent
This study was reviewed and approved by Pearl Institutional Review Board (Indianapolis, IN, USA; study number: 17-KANT-142), a centralized institutional review board providing human subjects research review for non-institutional research studies in compliance with the Association for the Accreditation of Human Research Protection Programs. All participants provided their explicit online informed consent.
Measures respondent characteristics
The respondent characteristics measured were age, sex, employment status, marital status (married/living with partner), height, weight, smoking status, alcohol use, and CCI score, which is a weighted summary score of comorbid conditions. When both height and weight were reported, BMI was calculated.
OA characteristics
Locations of painful sites were obtained through the screening and main questionnaires. In the former, respondents were Clinical Interventions in Aging 2018:13 submit your manuscript | www.dovepress.com
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Treatment satisfaction in osteoarthritis and chronic knee pain reminded that they had previously reported having been diagnosed with OA by a health care provider; they were then asked to select from a list the joint locations in which their physician had said they have OA (eg, jaw, neck, hands, etc). In the main questionnaire, respondents were asked to select sites in which they had experienced chronic pain (lasting/ repeating 3 months or more), and they referenced outlines of a human body (front and back) and hands (right and left) in order to make their selections; names of the affected body parts appeared when respondents hovered their cursors over the body regions: right or left jaw, shoulder, elbow, wrist, hand, hip, knee, ankle, and foot, and neck, back, and lower back. The number of painful sites (among all sites) was also assessed. Additionally, respondents were asked about any difficulty (1=not difficult to 5=extremely difficult) faced due to knee pain while performing the daily activities of walking, ascending and descending stairs, sleeping at night, resting during the day, and putting body weight on the knee, and their knee pain level was assessed using the NRS (0=no pain to 10=pain as bad as you can imagine) and the SF-MPQ (higher scores are indicative of greater pain). 18 The NRS was used to assess average knee pain at multiple timepoints and the worst knee pain experienced in the past 24 hours. Change in pain level pre-to post-medication was calculated using levels reported using the NRS (-10=greatest reduction to 10=greatest increase). The SF-MPQ was used to collect information on the sensory, affective, and evaluative dimensions of the knee pain experience by assessing the severity and types of pain (throbbing, shooting, stabbing, etc). Fifteen questions assessed various pain descriptors and two other questions in the SF-MPQ provided overall intensity scores: 1) a VAS that asked respondents to indicate where their overall pain falls on a line with "No pain" at one end and "Worst possible pain" on the other; and 2) Present Pain Intensity, for which respondents selected a categorical ranking of their present pain on a scale of 0=no pain to 5=excruciating.
Treatment information
The respondents provided information about their current treatment for OA pain management, including nonpharmacotherapy. Respondents also answered other questions regarding treatment, such as the number of times that they changed hospitals (up to 10 changes could be reported), number of different oral pain medications for OA treatment (up to 20 different drugs could be reported), number of times these oral pain medications were changed (up to 20 changes were reportable), and the number of times new oral pain medications were added to their existing treatment regimen (up to 20 additions were reportable).
Outcome measures
The TSQM-9 19 was used to measure Global, Effectiveness, and Convenience satisfaction on a scale of 0-100, with higher scores being indicative of higher satisfaction. The TSQM-9 only focused on satisfaction with the respondent's OA pain medication. The AIMS2-SF, 20 a validated measure that includes 26 items, covering the domains of physical (hand, finger, arm function), symptom (arthritis pain, mobility, self-care), affect (level of tension, mood), social interaction (support from family and friends), and role (work), was used to measure arthritis-specific QoL. For each domain, a higher score (range is 0-10) is indicative of worse QoL.
statistical analyses
All analyses were performed using SPSS 23.0 (IBM Corporation; Armonk, NY, USA). There were no missing values; "decline to answer" and "do not know" responses were included as categories in the analyses, to avoid excluding respondents from analysis.
Descriptive analyses
Demographic and clinical characteristics of respondents with KOA and KOA+ were assessed using percentages and frequencies for categorical variables and using mean values and SDs for continuous variables.
Bivariate analyses
All pairwise comparisons were conducted with one-way ANOVAs for continuous/count variables or chi-squared tests for categorical variables. Respondents with KOA and KOA+ were compared on the outcomes of treatment satisfaction and QoL. Comparisons of demographics and clinical characteristics were also used to inform covariate selection for multivariable models.
Predicting treatment satisfaction
GLMs specifying the appropriate distribution and link function, based on the outcome of interest, were used to assess each domain of TSM (continuous TSQM-9 scale scores) as a function of respondent demographics and characteristics, as well as clinical OA status and treatment. Bivariate comparisons using a dichotomous split of Global patient satisfaction (neutral/dissatisfied [,60 
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Ueda et al of conceptual interest were included in the models. The interaction of age and sex was tested for each of the models predicting the various treatment satisfaction domains. Final covariates included in each of the models were age (years), female (vs male), employed (vs unemployed), current smoker (vs non-smoker and former smoker), CCI, KOA+ (vs KOA), total number of painful sites, most recent knee pain pre-medication, change in pain pre-to post-medication, pain levels post-medication matching expectations, difficulty with activities, consistent pain that continues for $3 months, and SF-MPQ Total Score.
Results
Among the 400 respondents who met the eligibility criteria (Figure 1 ), bilateral knee pain was reported by more than half of the respondents (52.0%; Figure 2 ). The average number of total painful sites reported by all respondents was 2.60±2.21, ranging from 1 to 21 sites (data not shown).
Compared with respondents with KOA+, respondents with KOA were more frequently male (59.9% vs 41.7%), full-time employees (34.6% vs 25.2%), had a different distribution of BMI (normal BMI: 55.7% vs 42.9%), and on average had lower CCI scores (0.13 vs 0.31), all P,0.05 (Table 1 ). The proportions of respondents with KOA (51.5%) and KOA+ (52.8%) reporting bilateral knee pain did not differ significantly (P=0.801; Figure 2 ). In respondents with KOA+, the most commonly reported additional painful sites were the lower back (41.7%), followed by the hip(s) (36.9%), shoulder(s) (30.7%), and neck (17.8%). Additionally, 7.4% of the respondents with KOA+ reported having back pain 
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Treatment satisfaction in osteoarthritis and chronic knee pain ( Figure 2 ). Respondents with KOA more frequently reported having pain that comes and goes for 3 months or longer, compared with respondents with KOA+ (58.6% vs 48.5%, P=0.044; Table 2 ). Respondents with KOA+ more frequently reported having pain that is consistent and continues for 3 months or longer compared with KOA respondents (53.4% vs 41.8%, P=0.022; Table 2 ).
KOA and KOA+ respondents differed (P,0.001) on the number of years since diagnosis with OA (less than 1 year, 1-3 years, 4-6 years, 7-10 years, 11 or more years). Respondents with KOA+ also most frequently reported being diagnosed 4-6 years prior (35.0%), whereas respondents with KOA most frequently reported being diagnosed 1-3 years prior (28.3%; Table 2 ). Additionally, respondents with KOA+ reported greater mean difficulty with night time sleeping (1.52 vs 1.33, P=0.022) and resting during the day (1.37 vs 1.21, P=0.015) due to their knee pain, compared with respondents with KOA ( Table 2) . Worst knee pain in the past 24 hours and average knee pain levels on the NRS for the past 24 hours, past week, and past month were not significantly different between the two groups. Comparisons of reported pre-and post-medication pain levels, as well as 
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Ueda et al expected pain levels post-medication, were not significant (Table 2) . Additionally, the proportion of respondents whose expected post-medication pain matched reality did not differ significantly between respondents with KOA and KOA+ (68.4% vs 61.3%, P=0.148).
Using the SF-MPQ, mean reported pain intensity total, sensory, and affective scores were significantly higher in respondents with KOA+ Table 4 ). The majority of respondents among both KOA and KOA+ groups used non-steroidal anti-inflammatory drugs (73.4% vs 79.2%, respectively). However, there were no significant differences in the type of oral medication used. The type of health care provider currently managing respondents' OA also did not differ significantly (P=0.179), with the majority of those with KOA (92.8%) and KOA+ (95.1%) being managed by an orthopedic specialist. There was also no significant difference in the frequency of health care provider visits for either pain complaints or prescription refills. Respondents with KOA and KOA+ most frequently reported seeing their health care provider once a month (30 Figure 3 ). Among all the domains, both the groups reported highest QoL impairment with respect to social interaction. There were no statistically significant differences in TSQM-9 Global, Effectiveness, or Convenience scores across patient subgroups (Figure 4) . Assessing TSQM-9 Global TSM on a continuous scale resulted in a mean Global score of 50.00 in those with KOA, compared with 51.18 in those with KOA+ (P=0.521). TSQM-9 Effectiveness and Convenience scores also did not differ significantly between those with KOA and KOA+ (48.38 vs 48.98, P=0.753; 68.78 vs 68.71, P=0.972, respectively). Among all respondents, 67.5% reported TSQM-9 Global scores of 50 or below.
The interaction of age and sex was not found to be significant for the models predicting TSQM-9 Global, Effectiveness, or Convenience TSM. GLMs specifying a normal distribution were used. There were some statistically significant predictors that were common across the domains 
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Treatment satisfaction in osteoarthritis and chronic knee pain of TSM. Reduction in knee pain predicted significantly higher TSQM-9 Global, Effectiveness, and Convenience Satisfaction scores. Lower pre-medication pain and expected post-medication pain matching reality predicted significantly higher TSQM-9 Global satisfaction and Effectiveness scores. Other significant predictors varied across satisfaction domains. Being employed predicted higher TSQM-9 Global satisfaction scores, while being female predicted higher TSQM-9 Effectiveness scores. Being a current smoker and having lower total pain (SF-MPQ Total Score) predicted higher TSQM-9 Convenience scores (Table 5) . KOA vs KOA+ was not found to be a significant predictor of any of the domains of TSM, after controlling for other covariates.
Discussion
This study is the first exploration of real-world patient-reported data in Japanese respondents with KOA that compares TSM across respondents who reported KOA and KOA+, while also identifying novel factors associated with TSM.
Treatment satisfaction is essential in OA and largely determines whether a patient continues or changes treatment. 11 Across sociodemographic characteristics, employment status was found to be predictive of TSQM-9 Global treatment satisfaction, while being female predicted a higher TSQM-9 Effectiveness score. Other factors that significantly predicted higher scores in all the TSM domains were pain post-medication matching expectations, reduction in pain, and suffering from low pain levels prior to medication (as per the NRS). TSM was found to be higher in respondents with lower pain, aligning with an earlier study showing decreased pain to be associated with increased treatment efficacy and thereby patient satisfaction. 21 Hence, switching treatments to achieve lower pain levels might enhance treatment satisfaction among patients with KOA. Moreover, the findings regarding pain as an important factor in predicting treatment satisfaction may be extrapolated to patients with KOA globally. In this study, respondents with KOA+ changed hospitals more frequently and took more oral pain medications than respondents with KOA. However, the treatment approach and number of times patients switched and/or added oral pain medications were similar among the two groups, suggesting that despite KOA+ patients switching health care providers, the medications were not added or changed. This may reflect a patient-doctor communication gap in patients with KOA+ regarding how satisfactory their treatment regimen is.
Respondents with KOA+ in this study had consistent pain, with worse QoL than respondents with KOA. Moreover, similar to earlier research associating knee pain with pain development in multiple other sites, 22 40.8% of the KOA patients in the current study reported additional painful sites; the lower back, hips, shoulders, and neck were the most common. Even in patients with unilateral KOA (n=192), 77
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Ueda et al (40.1%) were categorized as KOA+ ( Figure 2) . As knee and hip OA have been associated with increased risk of cardiovascular events, 23 and given evidence in this study showing that persons with KOA commonly have other joints affected, physicians should assess and treat not just the most painful site, but all affected joints as well.
Pain -the most common symptom reported by patients with KOA -is the leading cause of disability, affecting both physical and psychological parameters. 24 Respondents with KOA+ in this study had significantly higher SF-MPQ values in terms of total, sensory, and affective scores than respondents with KOA. KOA+ tends to be accompanied by difficulties such as pain while at rest and/or spontaneous pain. These are reported to be symptoms of pain sensitization due to deterioration of internal pain inhibitory systems (eg, a descending neural pathway) associated with persistent pain and myofascial pain; each could play a role in pain and disability of patients with KOA. 25, 26 Respondents with KOA+ fared worse than respondents with KOA across all the AIMS2-SF domains, thus showing that QoL of the former was significantly worse than the latter.
Among all the domains, both groups reported highest QoL impairment with respect to social interaction associated with movements. However, these differences in QoL were not accompanied by significant differences in TSQM-9 Global, Effectiveness, and Convenience scores across the groups. These findings should be interpreted with caution, because they are inconsistent with a prior patient-reported observational study 27 and a systematic review, 28 both of which showed that treatment satisfaction correlated with better QoL. Since treatment satisfaction scores were largely driven by whether the respondents' expected post-medication pain levels matched reality, it is possible that the respondents adjusted their treatment outcome expectations according to the extent of their OA (ie, those with KOA+ may have expected more relief than those with KOA), such that satisfaction did not differ even if the clinical effects of the medication did. At the same time, QoL is likely to be independent of such adjusted expectations from treatment, thereby revealing a significant association with knee pain. Hence, additional research may be needed to understand how treatment satisfaction relates to QoL in the current study's patient population. 
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Treatment satisfaction in osteoarthritis and chronic knee pain OA pain in both respondents with KOA and KOA+ was primarily managed with a patch/ointment or intraarticular hyaluronic acid injections, in line with Japanese guidelines for OA treatment. 29 Respondents with KOA+ used oral medications more frequently than did respondents with KOA, the latter of whom tended to be prescribed hyaluronic acid injections more frequently, probably due to the localized pain. Among oral medications, non-steroidal anti-inflammatories were prescribed more frequently than acetaminophen, possibly due to toxicity and lack of efficacy as reported recently. 30 The study has a few limitations. Respondents were recruited from two online research platforms, which could have led to selection bias within and across the corresponding survey samples. However, these research panels utilize safeguards to prevent duplicate participation and minimize inclusion of respondents providing inaccurate reporting. Since data were derived from a cross-sectional survey, it cannot be confirmed whether treatment dissatisfaction was caused by the factors identified in the current study. Moreover, the survey was patient-reported and was hence susceptible to recall bias. However, the strength of the study is that data were sought online and outside of the health care setting, presumably making the respondents feel more at ease answering questions regarding treatment satisfaction than they would have been in the presence of a health care professional. Respondents were asked to rate their pain in the past day, week, and month, with corresponding accuracy and precision potentially reduced with increased duration. Although an attempt was made to include only respondents with KOA and to group respondents based on pain in other sites, in the absence of radiographic examinations, it is difficult to confirm OA in each reported site. However, our results are supported by a study finding that patient-reported surveys were almost on par with American College of Radiology standards in identifying hip and KOA cases. 31 Moreover, OA is the most common cause of knee pain in people aged 50 years or above. Based on a large-scale epidemiological study in Japan, there is a strong correlation between knee pain and radiographic KOA with pain in patients with KellgrenLawrence (KL) scores $2. Also, approximately 10% of men and 20% of women without radiographic KOA (KL=0/1) had knee pain. 32 Treatment regimens were not confirmed with the respective respondents' health care provider. Additionally, treatment satisfaction was assessed for all current OA pain medications. Therefore, the effect and contribution of each medication among all received treatments are unknown. Since QoL comparisons were conducted without controlling for potential confounders, some of the QoL differences may be attributable to differences in measured (demographic and clinical characteristics) and unmeasured differences between those with KOA and KOA+. For example, CCI scores were higher among those with KOA+ than those with KOA, which likely also contributed to poorer QoL. Finally, the survey may not be representative of the actual KOA population in Japan, since this survey was limited to persons with Internet access. Also, very frail elderly patients may not have been able to physically complete and submit the survey or they may not have been able to do so because of a lack of computer literacy.
Conclusion
Respondents with KOA+ are more likely to experience consistent and long-lasting pain, experience difficulty with sleeping or resting due to their knee pain, and, overall, have worse QoL than respondents with KOA. However, all domains of TSM revealed low satisfaction across both the groups, indicating that current treatments may not be providing adequate outcomes for patients with KOA, regardless of severity. Strong potential predictors of TSM included the following: expected pain levels matching reality post-medication, change in pain pre-to post-medication, and reported lower levels of pain premedication, suggesting that treatments that manage pain better and align with patients' expectation of pain management may be especially beneficial in improving treatment satisfaction. This is especially important as patients age, their conditions worsen, and their need for pain alleviation increases.
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